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Ö¿éñ†ìú Îéíþ ƒƒƒƒƒµôø»þ ì~ü±ü• ¶ç|ì•
ì¥í~|ø†¬ü†ó
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| Í|ô¾õë ìÛ†èú: 8/2/68€ …¾ç|§ ðù†üþ: 2/5/68€ ¯ü±½ ìÛ†èú: 3/7/68
{©íýò {†‹Ð {õèý~€ ¬° ‹ýí†°¶}†ó|ø†ÿ ô…‹·}ú ‹ú
¬…ð»ã†û Îéõï ³ºßþ …°ôìýú
ìƒÛƒ~ìú:‹ýí†°¶}†ó|ø† ‹ú Îñõ…ó ±ø³üñú|{±üò ô ìùí}±üò …›³…ÿ ðË†ï ì±…ÚŒ• ³ºßþ ìÇ±§ ø·}ñ~€ ‹ñ†‹±…üò ‹†²
ºñ†¨• …Ú}¿†¬ÿ …üò ‹©¼ …² …øíý• ¨†¾þ ‹±¨õ°¬…° …¶•.
°ô½ ‹±°¶þ:ìÇ†èÏú ¤†Â± ‹ú ìñËõ° {©íýò {†‹Ð {õèý~ ‹ýí†°¶}†ó|ø†ÿ ¬…ð»ã†û Îéõï ³ºßþ …°ôìýú€ ‹† …¶}×†¬û …²
¬…¬û|ø†ÿ {†‹éõüþ Æþ üà ¬ô°û 6 ¶†èú ¬° ¶Ç¦ 61 ‹ýí†°¶}†ó Æ±…¤þ º~û …¶•. ¬° …üò ìÇ†èÏú€‹±…ÿ {©íýò …² {†‹Ð
Þ†Ž - ¬…âç¹ …¶}×†¬û â±¬ü~. ì}Óý± ô…‹·}ú ¬° …üò {†‹Ð {Ï~…¬ ‹·}±ÿ º~â†ó ‹ú Îñõ…ó {õèý~€ ô ì}Óý±ø†ÿ {õÂý¥þ
º†ìê {Ï~…¬ ³ºß†ó€ {Ï~…¬ ±¶}†°…ó€ {Ï~…¬ ¶†ü± Þ†°Þñ†ó€ {Ï~…¬ {©•|ø†€ ô ì}õ¶È ì~– …Ú†ì• …¶•.
ü†Ö}ú|ø†:Þ»¼ ì±‹õÉ ‹ú ðý±ôÿ ³ºà 80/1=
P.Y
E€ ðý±ôÿ ±¶}†° 4/3=
N.Y














PM‹ú ¬¶• „ì~. Â±ü {†‹Ð ‹±…‹± ‹† 6/8=3…¶• ô ‹†²¬øþ ð·Œ• ‹ú ìÛý†¹ ¾Ïõ¬ÿ …¶•. ð±« ðù†üþ


















ð}ýœú|âý±ÿ:‹ý»}±üò Þ»¼ {õèý~ ì±‹õÉ ‹ú Î†ìê {õèý~ ±¶}†° ô ‹Ï~ ‹ú {±{ý ì±‹õÉ ‹ú ¶†ü± Þ†°Þñ†ó€ {©• ô
³ºà …¶•. ‹ñ†‹±…üò ì~ü±…ó ¬° {¿íýí†– Þõ{†û ì~– ¨õ¬ ìŒñþ ‹± †¶©~øþ ‹ú …Ö³…ü¼ {Û†Â† ‹±…ÿ ¨~ì†–€ Þ»¼
Îƒõ…ìê {õèý~ °… ì~ ðË± Ú±…° ¬øñ~. {õèý~ ðù†üþ Îõ…ìê {õèý~€ ðÛ¼ ô …øíý• ÖõÝ|…èÏ†¬û ³ºß†ó °… ¬° {õèý~ „ºß†°
ìƒþ|¶ƒ†²¬. ìƒ~üƒ±…ó ‹ƒ† {õ›ú ‹ú ð±« ðù†üþ ›†ð»ýñþ Öñþ ‹ýò Îõ…ìê {õèý~€ ¬° º±…üÈ ÞíŒõ¬ ø± üà …² ìñ†‹Ð ô Î~ï
¬¶}±¶þ ‹ú ìñ†‹Ð€ ìþ|{õ…ðñ~ Îõ…ìê {õèý~ °… ›†üã³üò Þññ~ ‹ú Æõ°ÿ Þú {õèý~ Þê ÷†‹• ‹í†ð~. ‹† {õ›ú ‹ú …üñßú ‹†²¬øþ
ðƒ·ƒŒ• ‹ú ìÛý†¹ ¾Ïõ¬ÿ …¶•€ è¯… ¬° Æõæðþ ì~– ¤†è}þ …ð¥¿†°ÿ ‹± ‹†²…° ‹ýí†°¶}†ó|ø†ÿ ì¯Þõ° ¤†Þî …¶•€
‹ñ†‹±…üò ‹±…ÿ {¥ÛÜ ì·‰éú Î~…è• ¬¨†è• ¬ôè• ¬° ‹†²…° ‹ýí†°¶}†ó|ø†ÿ ì¯Þõ° Â±ô°ÿ …¶•.
Þéý~ ô…´û|ø†:{†‹Ð {õèý~€ ¬…¬û|ø†ÿ {†‹éõüþ€ {õèý~ ðù†üþ€ ð±« ðù†üþ ›†ð»ýñþ Öñþ€ ‹†²¬øþ ð·Œ• ‹ú ìÛý†¹
1- …¶}†¬ü†° â±ôû …Ú}¿†¬ ‹ù~…º•€ ¬…ð»ß~û ì~ü±ü•€ ¬…ð»ã†û Îéõï ³ºßþ …ü±…ó€ ðõü·ñ~û ì·‰õë )moc.oohay@damahomnaidah :liamE(
2- …¶}†¬ü†° â±ôû „ì†° ²ü·}þ€ ¬…ð»ß~û ì~ü±ü•€ ¬…ð»ã†û Îéõï ³ºßþ …ü±…ó



























































‹ƒ©ƒ¼ ¨ƒ~ìƒ†– …² ðƒËƒ± {ƒõ¶Ïú …Ú}¿†¬ÿ ô …›}í†Îþ ô
{ƒõ²üƒÐ …ìƒßƒ†ðƒ†– °Ö†øþ ‹·ý†° ¤†³ˆ …øíý• …¶•. Î~ï
ô›õ¬ Þ†°…üþ ô…÷±‹©»þ ¨~ì†–€ ðú {ñù† Þý×ý• ¶Ç¦
²ð~âþ °… Þ†ø¼ ìþ|¬ø~€ ‹éßú ì†ðÐ ‹ùŒõ¬ ô ‹ù±û ô°ÿ ¬°
¶ƒƒ†üƒƒ± ‹ƒ©ƒƒ¼|øƒƒ†ÿ …Úƒ}ƒ¿ƒƒ†¬ÿ€ …Öƒƒ³…üƒƒ¼ ‹ƒƒþ Îƒ~…èƒ}ƒþ ô
ðƒƒ†‹ƒƒ±…‹ƒƒ±ÿ|øƒƒ†ÿ …›ƒ}íƒ†Îƒþ ô ¬° ð}ýœƒú ‹ƒ±ô² ì»ßƒç–
¶ý†¶þ ìþ|ºõ¬. ¬° …üò ìý†ó ‹©¼ ‹ù~…º• …² ìùí}±üò
‹©¼|ø†ÿ ¨~ì†{þ ô üßþ …² º†¨À|ø†ÿ {õ¶Ïú ô °Ö†û
…›}í†Îþ {éÛþ ìþ|â±¬¬€ ‹ñ†‹±…üò ‹†² ºñ†¨• …Ú}¿†¬ÿ
…üò ‹©¼ …² …øíý• ¨†¾þ ‹± ¨õ°¬…° …¶•. ‹ýí†°¶}†ó
‹ú Îñõ…ó üßþ …² ¶†²ì†ó|ø†ÿ …¾éþ …°…úˆ ¬øñ~û ¨~ì†–
‹ù~…º}þ ¬°ì†ðþ ¤·†¶ý• ô …øíý• ôüµû|…ÿ ¬°…Ú}¿†¬
‹ù~…º• ¬…°¬. ‹ýí†°¶}†ó|ø† ‹ú Îñõ…ó ±ø³üñú {±üò ô …²
ìƒùƒíƒ}ƒ±üƒò …›ƒ³…ÿ ðƒËƒ†ï ìƒ±…ÚƒŒ• ³ºßþ ðý†²ìñ~ {õ›ú
ôüµû|…ÿ ø·}ñ~€ ‹Çõ°üßú ¬° Þ»õ°ø†ÿ ¬° ¤†ë {õ¶Ïú
ð³¬üà ô ¤}þ ‹ý¼ …²07 ¬°¾~ ¶ùî ìñ†‹Ð ‹ù~…º• ô
¬°ì†ó ‹ú ¨~ì†– ‹ýí†°¶}†ðþ …¨}¿†Á ¬…°¬.]1[
‹ýí†°¶}†ó|ø† ‹Çõ° ì¥Ä ¶Ç¦ {õèý~ ¨õ¬ °… Þñ}±ë
ðíþ|Þññ~€ …ì† ð·Œ• ‹ú {Û†Â†ÿ ì±…ÚŒ•|ø†ÿ ³ºßþ ¬°
¤ƒƒõ²û ìƒƒ±‹ƒƒõÉ ‹ƒƒú ¨ƒƒõ¬ºƒ†ó ô…Þƒñƒ¼ ðƒ»ƒ†ó ìƒþ|¬øƒñƒ~€
‹·ý†°ÿ …² ‹ýí†°¶}†ó|ø† ‹† ø~Ù ¤~…Þ±˜ Þ±¬ó ¶õ¬ ‹ú
…°…ˆƒƒú ¨ƒƒ~ìƒƒ†– ðƒíƒþ|ƒ±¬…²ðƒ~€ ô …°…ˆƒú ¨ƒ~ìƒ†– ¬° …üƒò
‹ƒýƒíƒƒ†°¶ƒ}ƒƒ†ó|øƒƒ† ‹ƒƒ±…¶ƒƒ†¹ {ƒÛƒƒ†Âƒ†ÿ ¨ƒ~ìƒ†– ƒ³ºƒßƒþ
ìþ|‹†º~. …ì† ìíßò …¶• ‹ÏÃþ …² ‹ýí†°¶}†ó|ø† ‹† ø~Ù
¶ƒõ¬„ô°ÿ ÖÏƒ†èýƒ• Þññƒ~€ è¯… ø±Þ~…ï …²‹ýí†°¶}†ó|ø†ÿ
ÖƒõÝ|…èƒ¯Þƒ± ìíßƒò …¶ƒ• ‹ƒ† {ƒõ›ƒú ‹ú …ø~…Öþ Þú ¬…°ð~€
¶Çõ§ ì}×†ô{þ °… ‹±…ÿ {õèý~ …ð}©†Ž Þññ~.]2[ {Ïýýò …üò
¶ƒÇƒƒõ§ ðƒýƒƒ†²ìƒñƒ~ …üƒò …¶ƒ• Þƒú ìƒ~üƒ±…ó ô Þƒ†°ºñƒ†¶ƒ†ó
‹ƒýƒíƒ†°¶}†ó|ø† …² °…‹Çú ‹ýò ìÛ~…° Îõ…ìê {õèý~ ô ìÛ~…°
{ƒõèƒýƒ~ „âƒ†øþ ¬…º}ú ‹†ºñ~. …ðãý³û …¾éþ …² ‹ß†° âý±ÿ
ºƒýƒõû|øƒ†ÿ Îƒéƒíƒþ ô Þƒ†°‹ƒ±¬ÿ ¬° …°²üƒ†‹ƒþ Îƒíƒéƒßƒ±¬ ô
ÖƒÏƒƒ†èƒýƒƒ•|øƒƒ†ÿ ‹ƒýƒíƒƒ†°¶ƒ}ƒƒ†ó€ …¶ƒ}×ƒ†¬û ‹ùýñƒú …²…ìßƒ†ðƒ†–
Öƒýƒ³üƒßƒþ€ {ßñõèõ´üßþ€ ô ðý±ôÿ …ð·†ðþ ìõ›õ¬ …¶•.
üßþ …² °…û|ø†ÿ Îíéþ ¬° …üò ¨¿õÁ …¶}×†¬û …² …‹³…°ø†
ô {ƒ¥ƒéƒýƒƒê|øƒ†ÿ …Ú}¿ƒ†¬ÿ …¶ƒ•. üßƒþ …² …üƒò …‹ƒ³…°øƒ†ÿ
…Ú}¿†¬ÿ {©íýò {†‹Ð {õèý~ ìþ|‹†º~. ¬° ô…ÚÐ {†‹Ð {õèý~
‹ýí†°¶}†ó€ üà °…‹Çú Öñþ ‹ýò ¶}†¬û|ø† ô ðù†¬û|ø† …¶•€
üƒÏƒñƒƒþ ‹ƒƒ† {ƒßƒñƒõèƒõÿ´ ìƒ×ƒ±ôÅ€ …² {ƒ±Þƒýƒ ðƒùƒ†¬û|øƒ†ÿ
ì©}éƒØ€ ¤ƒ~…Þ˜ƒ± ¶}ƒ†¬û ‹ƒú ¬¶ƒ• ìƒþ|„üƒ~.]3[ ƒµôø¼
¤†Â± ¬° ¾~¬ {©íýò {†‹Ð ì¯Þõ° ‹±…ÿ ‹ýí†°¶}†ó|ø†ÿ
ìƒõ°¬ ƒµôøƒ¼ ìƒþ|‹ƒ†º~€ {† …üñßú …‹³…°ÿ °… ‹±…ÿ …{©†®
{ƒ¿ƒíƒýƒíƒƒ†– …¾ƒƒõèƒƒþ ô Îƒéƒíƒþ ¬° ¨¿ƒõÁ …¶}×ƒ†¬û ô
{ƒ±Þƒýƒ ìƒñ†‹Ð€ ¬° ‹ýí†°¶}†ó|ø†ÿ ìõ°¬ µôø¼ Ö±…øî
„ô°¬.
°ô½ µôø¼
¬° …üƒƒƒò ƒƒµôøƒƒ¼€ ðƒƒõüƒ·ƒñƒƒ~âƒƒ†ó ‹ƒƒ† …¶ƒ}ƒ×ƒƒ†¬û …² ìƒñƒƒ†‹ƒƒÐ
ì©}éØ]41-4[ ô {œ†°Ž º©¿þ …Ú~…ï ‹ú Æ±…¤þ °ô½
ƒµôøƒ¼ ‹ƒú ºƒ±§ ²üƒ± ðíƒõ¬ðƒ~. {ƒ†‹Ð {õèý~ ð»†ó ¬øñ~û
¤~…Þ±˜ ìÛ~…° ¶}†¬û ‹ú …²…ÿ ø± ¶Ç¦ …² Îõ…ìê {õèý~ )¬°
¶Çƒ¦ {ßñƒõèƒõÿ´ ìƒõ›ƒõ¬( ìƒþ|‹ƒ†ºƒ~. üƒà {ƒ†‹Ð {õèý~ n
ðùƒ†¬û|…ÿ ‹ƒú Öƒ±ï ¾±ü¦: )
n




x(f=y€ ô ü† Ö±ï
Âíñþ: 0=)y ,
n




x(fìþ|{õ…ð~ ðõº}ú ºõ¬ Þú ¬°
ø± ¬ô Ö±ï  ì}Óý± ô…‹·}ú ){õèý~( ô 
i
xø† )n , ... ,2 ,1=i(
ð»ƒ†ó ¬øñ~û ì}Óý±ø†ÿ ì·}Ûê )ðù†¬û|ø†ÿ {õèý~( …¶•.
âƒ†øƒþ øƒî ‹ƒ† Ÿñƒ~ ðù†¬û ì×±ôÅ€ ì¥¿õæ– ì©}é×þ
{õèý~ ìþ|ºõ¬. 0=)
n













y ì¥¿õæ– ì©}éØ )m , ... ,2 ,1=j(ø·}ñ~.]51[
‹ƒ† ìƒç¤Ëƒú …üñßƒú€ ì¥¿ƒõë ðùƒ†üƒþ Öƒ±…üñƒ~ ìƒ±…ÚŒƒ•
‹ƒùƒ~…ºƒ}ƒþ Öƒ±…øƒî Þƒ±¬ó ‹ƒýƒ»ƒ}ƒ±üƒò ¶ƒÇƒ¦ Úƒ†‹ê ¤¿õë
¶ƒƒçìƒ}ƒƒþ …¶ƒƒ•€ èƒƒ¯… ¬° …üƒƒò ¬üƒ~âƒ†û€ ô…Âƒ¦ …¶ƒ• Þƒú
¶}ƒ†ð~û|ø†ÿ ‹ýí†°¶}†ó ¬ÚýÛ† üà ðù†¬û ¤~ ô…¶È ‹±…ÿ
{õèý~ ¶çì}þ …¶•.
‹ƒýƒíƒƒ†°¶ƒ}ƒƒ†ó€ …² ðƒùƒƒ†¬û|øƒƒ†üƒƒþ )…² ÚŒýƒê ðýƒ±ôÿ Þƒ†°€
{œùý³…– ô ...( ‹±…ÿ {õèý~ ¨~ì†{þ )…² ÚŒýê Îß¸|ø†ÿ
°…¬üõèõÿ´€ {·•|ø†ÿ „²ì†ü»ã†øþ€ ¨~ì†– ±¶}†°ÿ
ô Òƒýƒ±û( Þƒú üƒà ‹ƒýƒíƒ†° …² ‹ƒýƒí†°¶}†ó ¬°ü†Ö• ìþ|Þñ~€
…¶ƒ}ƒ×ƒ†¬û ìƒþ|ðƒíƒ†üƒ~. ¶ƒ}ƒ†¬û üƒà ‹ƒýƒíƒ†°¶ƒ}ƒ†ó {±ÞýŒþ …²
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ì¥í~ ø†¬ü†ó ô øíß†°…ó
…üò {õèý~…– ô…¶Çú ‹±…ÿ ì±…ÚŒ• …² ‹ýí†° {õ¶È {Ï~…¬ÿ
…² ‹ƒ©¼|ø† )…² ÚŒýê ±¶}†°ÿ€ ¬…°ô¨†ðú ô Òý±û( {õèý~
ìƒþ|ºƒõ¬ øƒ± ‹©¼ Æý×þ …² {õèý~…– ô…¶Çú °… ‹õ¶ýéú
{ƒ±Þƒýƒ Þƒ±¬ó ¬…¬û|øƒ†üƒþ …² ÚƒŒýê ðý±ôÿ Þ†° ô ¶±ì†üú
{ƒõèƒýƒ~ ìþ|Þñ~. ‹±…ÿ ì˜†ë Îß¸|ø†ÿ °…¬üõèõÿ´ {õèý~
ô…¶ƒÇƒú ‹ƒ©ƒ¼ {ƒ»ƒ©ƒýƒÀ {ƒ¿õü±ÿ ì¥·õŽ ìþ|ºõ¬.
{ƒ±Þƒýƒ ¨ƒ†Á øƒ± üƒà …² {ƒõèƒýƒ~…– ô…¶Çú|…ÿ ‹õ¶ýéú
‹±¨þ ¨¿õ¾ý†– ‹ýí†°…ó Þú ‹±…ÿ ø± ôü³ü• ìñ¥¿±
‹ƒƒú Öƒƒ±¬ øƒ·ƒ}ƒñƒƒ~€ {ƒƒ±¶ƒýƒƒî ìƒƒþ|ºƒƒõðƒ~. …üƒò ‹ƒ©ƒ¼|øƒ†ÿ
‹ýí†°ì¥õ° Îçôû ‹± …¶}×†¬û …² ¬…¬û|ø†€ øí¡ñýò ‹±¨þ
¨ƒƒ~ìƒƒ†– ‹ƒ©ƒƒ¼|øƒƒ†ÿ ¬üƒãƒƒ± Þƒƒú ìƒ·ƒ}ƒÛƒýƒíƒƒ† {ƒƒõèƒýƒ~…–
ô…¶ƒÇƒú|…ÿ {ƒõèƒý~ ðíþ|Þññ~ °… ðý³ ì¿±Ù ìþ|Þññ~€ …üò
‹ƒ©ƒ¼|øƒ† ºƒ†ìƒê ‹ƒ©ƒ¼|øƒ†ÿ …¬…°ÿ ô ƒ»}ýŒ†ðþ …² ÚŒýê
‹©¼|ø†ÿ ì†èþ€ ¯ü±½ ô Þ†« ¬…°ÿ …¶•.]61[
¬° ‹ƒ¥ƒ™ {ƒõèƒýƒ~ ‹ƒýƒíƒ†°¶}†ó|ø†€ ì}Óý±|ø†ÿ ì}Ï~¬ÿ
ô›ƒõ¬ ¬…°¬€ Îƒíƒ~û {ƒ±üò ì}Óý±|ø†ÿ …¾éþ Þú ‹ú Îñõ…ó
ìƒÏƒýƒ†° ¶ƒñƒœƒ¼ {ƒõèƒýƒ~ ¬° ðƒËƒ± âƒ±Öƒ}ƒú ìƒþ|ºƒõ¬€ {ƒÏ~…¬
ƒ¯üƒ±½|øƒ†ÿ ‹ƒ·}±ÿ ‹ýí†°¶}†ó ô ¬üã±ÿ ¯ü±½|ø†ÿ
¶±†üþ ‹ýí†°¶}†ó ìþ|‹†º~. ‹ýí†°¶}†ó ìÇ†‹Ü …ìß†ð†–
{ƒƒõèƒýƒ~ ¨ƒõ¬ Þƒú ºƒ†ìƒê Þƒ†°Þƒñƒ†ó€ {ƒœƒùƒýƒ³…– ô ô¶ƒ†üƒê
¶±ì†üú|…ÿ ô ¶†ü± ìñ†‹Ð „ó …¶•€ …Ú~…ï ‹ú ¯ü±½ ‹ýí†°…ó
ìƒþ|Þñƒ~. ‹ƒ† …¶}ñƒ†¬ ‹ú ìÇ†èÏ†– …ðœ†ï º~û ¬° …üò ²ìýñú
{õ¶È yluaP€ nesneJô nahtanamoS‹±…ÿ {†‹Ð {õèý~
ì×±ôÅ ¬° …üò ìÇ†èÏú€ {Ï~…¬ ‹·}±ÿ º~â†ó ‹ú Îñõ…ó
ìƒ}ƒÓƒýƒýƒƒ± ô…‹ƒ·ƒ}ƒƒú€ üƒÏƒñƒƒþ ‹ƒƒú Îƒñƒƒõ…ó ìƒ¥ƒ¿ƒƒõë {ƒõèýƒ~ÿ
‹ýí†°¶}†ó|ø† ¬° ðË± â±Ö}ú º~.]81€71€3[ ø± Ÿñ~ Þú Ö±ï
Ÿñ~ ì¥¿õèþ ðý³ ‹±…ÿ ‹ýí†°¶}†ó|ø† Ú†‹ê ‹±„ô°¬ …¶•€
ôèƒƒþ ‹ƒƒú èƒ¥ƒ†Í Îƒ~ï ¬¶ƒ}ƒ±¶ƒþ ‹ƒú „ìƒ†°øƒ†ÿ ìƒ±‹ƒõÉ ‹ƒú
¯ü±½|ø†ÿ ¶±†üþ€ …² Ö±ï {à ì¥¿õèþ …¶}×†¬û º~.
…üƒò µôø¼ {†‹Ð ¬ôÆ±Ù èã†°ü}íþ Þ†Ž - ¬…âç¹ °…
‹±…ÿ {©íýò ìõ°¬ …¶}×†¬û Ú±…° ¬…¬û …¶•€ ø±Ÿñ~ ‹ù}±
‹õ¬ …² {†‹Ð …ðÏÇ†Ù ¯ü± {±…ð·éõå …¶}×†¬û ìþ|º~€ ôèþ
‹ƒƒú ¬èƒýƒƒê øƒƒî ¨ƒÇƒƒþ ìƒ}ƒÏƒƒ~¬ ‹ýƒò ¶Çƒõ§ ô ìœƒ¯ô°…–
ðƒùƒ†¬û|øƒ†ÿ ìƒ©ƒ}ƒéƒØ …² …üò {†‹Ð …¶}×†¬û ð»~. øí¡ñýò
¶†ü± ìÇ†èÏ†– …ðœ†ï â±Ö}ú ¬° °…‹Çú ‹† {†‹Ð {õèý~ ð»†ó
¬…¬û …¶ƒƒ• Þƒú Îíéßƒ±¬ {ƒ†‹ƒÐ Þƒ†Ž - ¬…âƒç¹ …¨}ƒçÙ
Ÿñ~…ðþ ‹† {†‹Ð {±…ð·éõå ð~…°¬.
ðƒùƒ†¬û|øƒ† ¬° …üƒò {ƒ†‹ƒÐ ºƒ†ìƒê {ƒÏƒ~…¬ ³ºß†ó€ {Ï~…¬
±¶}†°…ó€ {Ï~…¬ ¶†ü± Þ†°Þñ†ó ô {Ï~…¬ {©•|ø†ÿ ÖÏ†ë
‹õ¬. ì}Óý± {õÂý¥þ ¬üã± ì}õ¶È ì~– …Ú†ì• ‹õ¬ Þú ‹ú
ìñËõ° {Ï~üê {×†ô–|ø†ÿ ð†ºþ …² ð†øíãñþ ¨~ì†– ¬°
‹ýí†°¶}†ó|ø† ‹±°¶þ º~. ³ºß†ó ¬° ¬ô â±ôû ³ºß†ó
Îíõìþ ô ì}©¿À ô Þ†¬° ±¶}†°ÿ ðý³ ¬° â±ôû ø†ÿ
±¶}†°…ó€ ‹ùý†°…ó ô Þíà ‹ùý†°…ó ¬° ðË± â±Ö}ú º~.
¬…¬û|ø†ÿ µôø¼ …² Æ±üÜ Ö±ï|ø†ÿ Æ±…¤þ º~û ›ù•
›ƒíƒÐ|„ô°ÿ ¬…¬û|ø†ÿ ô…¤~ø†ÿ ‹ýí†°¶}†ðþ 61 ‹ýí†°¶}†ó
ô…‹·}ú ‹ú ¬…ð»ã†û Îéõï ³ºßþ …°ôìýú ‹±…ÿ üà ¬ô°û º¼
¶ƒ†èƒú …² ¶ƒ†ë 9731 {† 4831 ›íÐ|„ô°ÿ â±¬ü~. ‹† {õ›ú ‹ú
ìƒ³…üƒ†ÿ °ô½ ¬…¬û|øƒ†ÿ {ƒ†‹ƒéƒõüƒþ )atad lenaP( ðƒ·ƒŒƒ• ‹ƒú
°ô½|ø†ÿ ¶±ÿ ²ì†ðþ ô ìÇ†èÏ†– ìÛÇÏþ€ ¬° …üò {¥ÛýÜ ‹†
…¬Ò†ï ¶±ÿ|ø†ÿ ²ì†ðþ ô ìÛÇÏþ )¬…¬û|ø†ÿ {†‹éõüþ( …² {†‹Ð
{õèý~ Þ†Ž - ¬…âç¹ Þú ‹Ï~ …² èã†°ü}î|âý±ÿ ‹ú ºßê ²ü±
{Œ~üê ìþ|ºõ¬€ …¶}×†¬û º~.
Þƒú ¬° „ó i ðƒ»ƒ†ó ¬øƒñƒ~û ìƒ»ƒ†øƒ~…– ìƒÛƒÇƒÏƒþ ‹±…ÿ
‹ƒýí†°¶}†ó€ t ð»†ðã± ¬ô°û ²ì†ðþ€ aüà ìÛ~…° …¶ß†è±€
ßøƒ† ðƒ»ƒ†ó ¬øƒñƒ~û Â±…ü ì}Óý±ø†ÿ ì·}Ûê€ sAð»†ó
¬øƒñ~û ì}õ¶È ì~– …Ú†ì•€ P{Ï~…¬ ³ºß†ó€ N{Ï~…¬
ƒ±¶ƒ}ƒ†°…ó€ B{ƒÏƒ~…¬ {ƒ©ƒ•|ø† ô PPð»†ðã± {Ï~…¬ ¶†ü±
Þƒ†°Þƒñƒ†ó ºƒ†Òƒê ¬° ‹ƒýƒíƒ†°¶ƒ}ƒ†ó )ºƒ†ìƒê ƒý±…³ºß†ó ô
Þ†°Þñ†ó …¬…°ÿ ô »}ýŒ†ðþ(€ tiUðý³ ›³Š …¨çë ì~ë ‹õ¬û
Þú ¬…°…ÿ {õ²üÐ ð±ì†ë ‹† ìý†ðãýò ¾×± ô ô…°ü†ð¸ ÷†‹•
…¶• ô ‹ú ¾õ°– ²ü± {Ï±üØ ìþ|ºõ¬:
Þƒƒƒú ¬° „ó iµôüƒƒƒµâƒƒþ ¨ƒƒ†Á ô…¤ƒƒ~øƒƒ†ÿ …ðƒ×ƒƒ±…¬ÿ
)‹ýí†°¶}†ó( …¶• Þú ¬° Æõë ²ì†ó ÷†‹• ìþ|‹†º~ ô iV
‹±…ÿ {í†ìþiø† ô tø† ì·}Ûê …² tiX…¶•.













































)serauqs tsael yranidrO( SLO € )selbairav ymmud
serauqs tsaeL( VDSL ô )serauqs tsael dezilareneG(
SLG ‹±„ô°¬ ìþ|ºõð~. ¬° ¬…¬û|ø†ÿ {†‹éõüþ ìþ|{õ…ó {†÷ý±
²ìƒ†ó üƒ† ¬…¬û|øƒ†ÿ ìƒÛÇÏþ °… ‹± †°…ì}± ÷†‹• )Î±Å …²
ìƒƒŒƒƒƒ~…( üƒƒƒ† ºƒƒýƒƒƒ °âƒƒƒ±¶ƒýƒƒõó€ …ðƒƒ~…²û|âƒýƒƒ±ÿ Þƒƒ±¬.]91[
‹~üò|¨†Æ± ¤†æ– ì©}é×þ ‹±…ÿ ìÏ†¬èú °â±¶ýõðþ ‹ú
°ô½ ¬…¬û|ø†ÿ {†‹éõüþ …{×†Ý ìþ|…Ö}~ Þú ÎŒ†°{ñ~ …²:
1- ¤ƒ†èƒ}ƒþ Þƒú {ƒíƒ†ìƒþ Â±…ü ÷†‹• ø·}ñ~ ô ›íéú
…¨ƒ}ƒçë Úƒ†¬° …¶ƒ• Þƒéƒýƒú {ƒ×ƒ†ô–|øƒ†ÿ ìƒýƒ†ó ô…¤~ø†ÿ
ìÛÇÏþ )‹ýí†°¶}†ó|ø†( °… ¬° Æõë ²ì†ó {õÂý¦ ¬ø~. ¬°
…¬‹ý†– …Ú}¿†¬ ¶ñœþ ‹ú …üò °ô½gniloop  â×}ú ìþ|ºõ¬.
¬° …üò ¤†è• ì~ë ²ü± {©íýò ²¬û ìþ|ºõ¬:
‹ƒƒ±…ÿ {ƒÏƒýƒýƒƒò °ô½ {ƒ©ƒíýƒò )¬…¬û|øƒ†ÿ {ƒ†‹éƒõüƒþ üƒ†
gniloop( ‹†ü~ ìç¤Ëú Þ±¬ Þú „ü† ð†øíãñþ ){×†ô–( ‹ýò
ô…¤ƒ~øƒ†ÿ …ðƒ×ƒ±…¬ÿ ô›ƒõ¬ ¬…°¬ üƒ† ¨ƒýƒ±‚ ‹ƒ~üƒò ìƒñËõ°
„²ìƒõó ìƒÏƒñƒþ|¬…°ÿ …÷ƒ±…– …ðƒ×±…¬ÿ …ðœ†ï ìþ|¯ü±¬€ ¬°
¾õ°– ô›õ¬ ð†øíãñþ ‹ýò ô…¤~ø†ÿ …ð×±…¬ÿ …² °ô½
¬…¬û|ø†ÿ {†‹éõüþ ô ¬° Òý± …üò ¾õ°– …² °ô½ gniloop
…¶}×†¬û ìþ|ºõ¬€ ²ü±… ¬° ¤†è• ¬ôï ÖÛÈ ¬…¬û|ø† °ôÿ øî
…ðŒ†º}ú º~û …ð~ ô {×†ô– ìý†ó „ðù† ð†¬ü~û …ðã†º}ú º~û
…¶ƒ•. ‹ƒú „ðƒùƒ† Þƒú ‹ƒýƒ†ðã± …÷±…– …ð×±…¬ÿ ü† ð†øíãñþ|ø†
øƒ·ƒ}ƒñƒƒ~ ìƒ}ƒÓƒýƒƒ±øƒƒ†ÿ ìƒƒõøƒƒõìƒƒþ âƒƒõüƒñƒƒ~. ‹ƒƒ±…ÿ „²ìƒõó
ìƒÏñƒþ|¬…°ÿ …÷ƒ±…– …ð×ƒ±…¬ÿ …² „²ìƒõó remaerF …¶}×ƒ†¬û
º~û ô Ö±Å|ø†ÿ ²ü± ¬° ðË± â±Ö}ú ìþ|ºõ¬:
¤~…Úê üßþ …² iµ|ø† ì©†èØ ¾×± …¶•: 1H
„ì†°û …üò „²ìõó ÎŒ†°– …¶• …²:
Þú ¬° „ó K {Ï~…¬ ì}Óý±ø†ÿ {õÂý¥þ ì~ë€ N {Ï~…¬
ô…¤~|ø†ÿ …ð×±…¬ÿ€ T {Ï~…¬ ¬ô°û|ø†ÿ ²ì†ðþ ô TN {Ï~…¬
Þƒƒê ìƒ»ƒƒ†øƒƒ~…–€ 2ruRÂƒƒ±üƒƒ {ƒÏƒýƒýƒò Ÿñƒ~âƒ†ðƒú ‹ƒ±…ÿ
°âƒ±¶ƒýƒõó Òƒýƒ±ìƒÛƒý~€ 2pRÂ±ü {Ïýýò Ÿñ~â†ðú ‹±…ÿ
°â±¶ýõó ìÛý~ )gniloop( …¶•. …â± F ì¥†¶Œú º~û …² F
›~ôë ‹† ¬°›ú „²…¬ÿ )K-N-TN 1-N( ¬° ð†¤ýú ‹¥±…ðþ
F ‹ƒ³°âƒ}ƒ± ‹†º~€ Ö±Âýú ¾×± °¬ ìþ|ºõ¬ ô ð†øíãñþ ü†
…÷ƒ±…– …ðƒ×ƒ±…¬ÿ Úƒ†‹ƒê ìƒ»ƒ†øƒ~û …¶ƒ•. ¬° ðƒ}ƒýœú ¬° …üò
¤ƒ†èƒ• ìƒ~ë ƒ†ðƒê Þ†°‹±¬ ¬…°¬. …â± F ì¥†¶Œú º~û …² F
›ƒ~ôë ‹† ¬°›†– „²…¬ÿ ü†¬ º~û Þí}± ‹†º~€ ðíþ|{õ…ó
Ö±Âýú ¾×± °… °¬ Þ±¬€ ‹ñ†‹±…üò ¬° …üò ¤†è• ð†øíãñþ ü†
…÷±…– …ð×±…¬ÿ ô›õ¬ ð~…°¬ ô ‹±…ÿ {©íýò ì~ë …² °ô½
gniloop …¶}×†¬û ìþ|ºõ¬.]02[
2- …âƒ± ìƒ»ƒ©ƒÀ ºõ¬ Þú °ô½ {©íýò ‹†ü~ ‹± …¶†¹
¬…¬û|ø†ÿ {†‹éõüþ ‹†º~ ¬° …üò ¤†è• ‹·}ú ‹ú …üñßú Â±…ü
Òý±{¿†¬Öþ )÷†‹•( ü† {¿†¬Öþ ‹†ºñ~ ì~ë|ø†ÿ …÷±…– ÷†‹• ü†
{ƒ¿ƒ†¬Öƒþ ºƒßƒê ìƒþ|âƒýƒ±¬. ‹ƒ±…ÿ …üƒñƒßƒú ì~ë …÷±…– ÷†‹• ü†
{¿†¬Öþ ìõ°¬ …¶}×†¬û Ú±…° âý±¬ …² „²ìõó namesuH|| …¶}×†¬û
ìƒƒþ|ºƒƒõ¬. „ìƒƒ†°û namesuH ¬…°…ÿ {ƒõ²üƒÐ Þƒ†ÿ ¬ô ‹ƒ† ¬°›ƒú
„²…¬ÿ {ƒÏƒ~…¬ ì}Óýƒ±øƒ†ÿ {ƒõÂý¥ƒþ )K( …¶ƒ•. Öƒ±ôÅ …üƒò
„²ìõó ‹ú ¾õ°– ²ü± ìÇ±§ ìþ|â±¬ð~:
„ì†°û|| ø†¶íò ÎŒ†°– …¶• …²:
Þƒƒú ¬° „óìƒÏƒƒ±Ù {ƒ©ƒíƒýƒƒò ²ðƒñƒƒ~û|øƒƒ†ÿ °ô½
…÷±…– ÷†‹• ôð»†ó ¬øñ~û {©íýò ²ðñ~û|ø†ÿ °ô½
…÷±…– {¿†¬Öþ …¶•. …â± Ö±Å ¾×± °¬ ºõ¬ ¬° ¤ÛýÛ•
‹±…‹± ‹õ¬ó ‹±„ô°¬ø†ÿ ¬ô °ô½ °¬ º~û …¶• ô ‹ñ†‹±…üò …²
ì~ë …÷±…– ÷†‹• …¶}×†¬û ìþ|ºõ¬ ô …â± Ö±Å ¾×± ¯ü±Ö}ú
ºõ¬€ ì~ë …÷±…– {¿†¬Öþ ìñ†¶Œ}± …¶•. ‹±…ÿ „ó Þú ìõÂõÑ
ÖõÝ ‹ú ºýõû|…ÿ ¬üã± ìÇ±§ ºõ¬€ ìþ|{õ…ó â×• Þú …â± iU
)…÷ƒ±…– …ðƒ×ƒ±…¬ÿ( ô tiXøƒíƒŒƒ·ƒ}ƒãƒþ ¬…ºƒ}ú ‹†ºñ~€ …² °ô½
itikitkit VLnXLnY +++= ∑
∗ µβα
( ) 0,:0 =iti XuEH
( ) 0,:1 ≠iti XuEH
( ) qqraVqH ˆˆˆˆ 1−′′=
REFEq ββ ˆˆˆ −=
( ) ( ) ( )REFE raVVarqraV ββ ˆˆˆˆˆ −=
FEβˆ
REβˆ
0...: 210 ==== nH µµµ
( )
( )
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ì¥í~ ø†¬ü†ó ô øíß†°…ó
…÷ƒ±…– ÷ƒ†‹• …¶}×†¬û ìþ|ºõ¬ ô ¬° Òý± …üò ¾õ°–€ °ô½
…÷±…– {¿†¬Öþ ìñ†¶|{± …¶•. ‹±…ÿ ‹±°¶þ …ìß†ó {±Þý
Þƒƒƒ±¬ó ¬…¬û|øƒƒƒ†ÿ ìƒÛƒÇƒÏƒƒþ ô ¶ƒƒ±ÿ|øƒƒ†ÿ ²ìƒƒ†ðƒƒþ …² „²ìƒƒõó
remaerF€ ‹† ¬°›ú „²…¬ÿ )K-N-TN ,1-N( …¶}×†¬û ìþ|ºõ¬.
ìƒ~ë ìÛý~ „²ìõó remaerF øí†ó ì~ë {éý×Ü º~û )deloop(
{¥• Ö±Âýú üß·†ó ‹õ¬ó Î±Å …² ìŒ~…|ø†ÿ …ð×±…¬ÿ )a=
i
a(
¬° Æõë ²ì†ó ô ‹±…ÿ ø± üà …² ‹ýí†°¶}†ó|ø† …¶•. …² Æ±Ù
¬üã± ì~ë Òý±ìÛý~ …üò „²ìõó øí†ó ìÏ†¬èú °Ö}†°ÿ …¶• Þú
¬° „ó …›†²û ¬…¬û ìþ|ºõ¬ {† Î±Å …² ìŒ~…ø† ‹±…ÿ ø± üà …²
‹ƒýƒíƒ†°¶ƒ}ƒ†ó|øƒ† )‹ƒú Îƒñƒõ…ó ô…¤ƒ~øƒ†ÿ …ðƒ×ƒ±…¬ÿ( ì»©À ô
ì}í†ü³ ‹†º~.]12[
‹ƒ±…ÿ ‹ú ¬¶• „ô°¬ó „ì†°û remaerF€ æ²ï …¶• Þú …²
ìÛ~…° 2Rô ü† ·í†ð~ø†ÿ ì±‹õÉ ‹ú ì~ë ì¥~ô¬ º~û ô ì~ë
ð†ì¥~ô¬ „â†øþ ¬…º}ú ‹†ºýî€ è¯… …‹}~… ì~ë ì¥~ô¬ º~û ô
¶ƒƒ¸ ìƒ~ë ðƒ†ìƒ¥ƒ~ô¬ )›ƒ~ôë 1( ‹±„ô°¬ â±¬ü~. ð}†ü …üò
„ì†°û ð»†ó ìþ|¬ø~ Þú ‹† …¤}í†ë 99 ¬°¾~ ‹ú ‹†æ ðíþ|{õ…ó
Ö±Âýú ¾×± ìŒñþ ‹± üß·†ó ‹õ¬ó …÷±…– …ð×±…¬ÿ °… °¬ Þ±¬.
‹ƒñƒ†‹ƒ±…üƒò …¨}çÙ ô ð†øíãñþ ø± üà …² ô…¤~|ø† ìÏñþ|¬…°
ðíþ|‹†º~. è¯… °ô½ ¤~…Úê ì±‹Ï†– ìÏíõèþ ‹±…ÿ {©íýò
ìƒõ°¬ …¶ƒ}ƒ×ƒ†¬û Úƒ±…° ìƒþ|âƒýƒ±¬€ ô {ƒíƒ†ï ô…¤ƒ~|øƒ†ÿ …ðƒ×ƒ±…¬ÿ
Âƒ±üƒ ÷ƒ†‹ƒ• ‹ƒ±…ÿ Îƒ±Å …² ìŒƒ~… …{©†® ìþ|Þññ~ ô °ô½
gniloop ‹ú Îñõ…ó °ô½ ìñ†¶ {± ô Þ†°…{± …ð}©†Ž º~.
‹ƒ† {ƒõ›ƒú ‹ƒú …üñßƒú ¬° …üƒò ìÇƒ†èÏƒú …² ¬ô ðõÑ ‹ýí†°¶}†ó
)„ìõ²ºþ ô Òý± „ìõ²ºþ( …¶}×†¬û º~ ô ‹† Ö±Å …üñßú ì}Óý±
„ìƒõ²½ {ƒ†‡ ÷ýƒ± ìñ×ƒþ ‹ƒ± ìý³…ó {õèý~ ‹ýí†°¶}†ó ¬…°¬€ …ð}Ë†°
ìƒþ|°Öƒ• ‹ýƒò ‹ýíƒ†°¶}ƒ†ó|øƒ† )ô…¤ƒ~ø†ÿ …ð×±…¬ÿ( …¨}çÙ
ô›õ¬ ¬…º}ú ‹†º~ …ì† ‹± …¶†¹ „²ìõó remaerF …¨}çÙ ‹ýò
ô…¤~ø† ìÏñþ|¬…° ðŒõ¬€ ¬° {õ›ýú …üò ¤†è• ìþ|{õ…ó â×•
Þú ‹ú ¬èýê …üñßú …Þ±˜ ‹ýí†°¶}†ó|ø†ÿ „ìõ²ºþ …² {œùý³…–
ý»ƒ±Ö}ƒú ô ðýƒ±ô|øƒ†ÿ ‹ƒ† {œƒ±‹ƒú ‹±…ÿ …°…ˆú ¨~ì†– …¶}×†¬û
ìþ|Þññ~€ è¯… ô›õ¬ {œùý³…– ý»±Ö}ú ô ðý±ôø†ÿ ‹† {œ±‹ú ¬°
‹ýí†°¶}†ó|ø†ÿ „ìõ²ºþ€ …÷± ìñ×þ „ìõ²½ ‹± {õèý~ °… ›Œ±…ó
ìƒþ|Þñƒ~. ‹ƒ† {ƒõ›ú ‹ú ð}†ü ¤†¾ê …² „²ìõó remaerF€ ì~ë
ðù†üþ ‹±…ÿ {†‹Ð ìõ°¬ ðË± ‹ú ¾õ°– ²ü± {¿±ü¦ â±¬ü~:
ü†Ö}ú|ø†
ðƒƒ}ƒƒ†üƒƒ ¤ƒƒ†¾ƒƒê …² {ƒ©ƒíƒýƒƒò ¬° )›ƒƒ~ôë 1( „ô°¬û ºƒƒ~û …¶ƒƒ•.
ìÛ~…°ø†ÿ ¬…¨ê ±…ð}³ ¬° …üò ›~ôë ð»†ó ¬øñ~û „ì†°û  ì±‹õÉ
‹ú ì}Óý±|ø† …¶•. øí†ó|Æõ° Þú ì»†ø~û ìþ|ºõ¬€ {í†ï Â±…ü
‹ƒú ›ƒ³ Âƒ±üƒ ìƒ±‹ƒõÉ ‹ƒú ìƒ}Óý± ì}õ¶È ì~– …Ú†ì•€ ¬…°…ÿ
Îçì• ìõ°¬ …ð}Ë†° ô ìÏñþ|¬…° ìþ|‹†ºñ~€ ‹±…ÿ ì}Óý± ì}õ¶È
ì~– …Ú†ì• …ð}Ë†° ìþ|°ô¬ Þú Îçì• Â±ü ìñ×þ ‹†º~ Ÿõó
‹ƒýƒò ìƒ¥ƒ¿ƒõë {ƒõèƒýƒ~ ºƒ~û ô ìƒ}Óý± ìõ°¬ ðË± °…‹Çú ìÏßõ¹
ô›ƒõ¬ ¬…°¬€ ºƒ†üƒ~ ¬èƒýƒê ìƒÏƒñƒþ|¬…° ðŒõ¬ó ì}Óý± ìõ°¬ ðË± …üò
…¶• Þú ì}õ¶È ì~– …Ú†ì• ‹±…ÿ ‹ýí†°¶}†ó|ø†ÿ ìõ°¬ ðË±
‹±…ÿ {í†ï ¨~ì†– ÆŒÜ ¬¶}õ°…èÏíê|ø†üþ …² ý¼ {Ïýýò º~û
…¶•€ ô ‹† {õ›ú ‹ú …üñßú …Þ±˜ ‹ýí†°¶}†ó|ø† ¨~ì†– üß·†ðþ °…
…°…ˆú ìþ|¬øñ~ è¯… ì}õ¶È ì~– …Ú†ì• ‹ýò ‹ýí†°¶}†ó|ø† {×†ô–
Ÿñƒ~…ðƒþ ðƒ~…°¬. Âƒ±üƒ {ƒÏƒ~üƒê ºƒ~û )          ( ð»ƒƒ†ó ìþ|¬øƒ~ Þƒú 49
¬°¾ƒƒ~ …² {ƒÓƒýƒýƒƒƒ±…– Þƒƒê ¬° {ƒÏƒƒƒ~…¬ ‹ƒ·ƒ}ƒ±ÿ ºƒ~âƒ†ó ‹ƒõ¶ƒýƒéƒú
°âƒƒ±¶ƒýƒƒõó ìƒ}ƒÓƒýƒƒ± {ƒÏƒƒ~…¬ ‹ƒ·ƒ}ƒƒ±ÿ ºƒƒ~âƒƒ†ó °ôÿ ìƒ}ƒÓƒýƒ±øƒ†ÿ
{ƒõÂƒýƒ¥ƒþ€ {ƒõ¾ƒýƒØ üƒ† {ƒŒƒýƒýƒò ìƒþ|ºƒõ¬. øƒíƒ¡ƒñýò ‹±…ÿ °ÖÐ
ô…°üƒ†ðƒ¸ ð†øí·†ðþ …¤}í†èþ€ …² ¨Ç†ø†ÿ …¶}†ð~…°¬ Â±…ü
¶†²â†° ‹† ô…°ü†ð¸ ð†øí·†ðþ )tnetsisnoC -yticitsadeksoreteH
srorrE dradnats( …¶ƒ}ƒ×ƒ†¬û ºƒ~û …¶ƒ•. ¬° …üƒò ìƒÇƒ†èƒÏú Þ»¼
ì¥¿õë ðý³ ì¥†¶Œú â±¬ü~. …² ðË± °ü†Âþ Þ»¼ ì¥¿õë y
‹±…ÿ Î†ìê {õèý~ x °… ìþ|{õ…ó ‹ú ¾õ°– ²ü± ð»†ó ¬…¬:
èƒ¯… Þ»ƒ¼ Îõ…ìê {õèý~ ¬° {†‹Ð Þ†Ž - ¬…âç¹ ¬ô
Æƒ±Ù èãƒ†°ü}íƒþ øíƒ†ó Âƒ±…üƒ {ƒ†‹ƒÐ ø·}ñ~. ›~ôë 2
Þ»¼ ø± üà …² Îõ…ìê {õèý~ °… ð»†ó ìþ|¬ø~.
‹±…ÿ {Ïýýò {õèý~ ðù†üþ ø± üà …² Îõ…ìê {õèý~€ ‹† {õ›ú ‹ú
{Ï±üØ Þ»¼€ …â± Þ»¼ ø± üà …² Îõ…ìê {õèý~ °… ¬° {õèý~
ì}õ¶È „ó Î†ìê {õèý~ Â±Ž Þñýî ›õ…Ž ¤†¾ê  ‹±…‹± ‹† {õèý~
ðù†üþ „ó Î†ìê {õèý~ …¶•. è¯… ¬° ì±¤éú …ôë€ {õèý~ ì}õ¶È ø±
Î†ìê {õèý~€ ‹† {Û·ýî Þ±¬ó ìý†ðãýò {Ï~…¬ ¯ü±½|ø†ÿ ‹·}±ÿ
)ì¥¿õë( ‹± ìý†ðãýò ø± Þ~…ï …² Îõ…ìê {õèý~ ‹ú ¬¶• „ì~€
¶¸€ {õèý~ ðù†üþ ø± üà …² Îõ…ìê {õèý~ ì¥†¶Œú â±¬ü~. {õèý~







































































‹†²¬øþ ð·Œ• ‹ú ìÛý†¹: ìœíõÑ Þ»¼|ø†ÿ Îõ…ìê {õèý~
)Â±ü {†‹Ð( ð»†ó ¬øñ~û ‹†²¬øþ ð·Œ• ‹ú ìÛý†¹ ìþ|‹†º~.
…â± Â±ü {†‹Ð ‹³°â}± …² üà ‹†º~€ ð»†ó ¬øñ~û ‹†²¬øþ ð·Œ•
‹ú ìÛý†¹ ¾Ïõ¬ÿ ô …â± ‹±…‹± üà ‹†º~ ð»†ó ¬øñ~û ‹†²¬øþ
ð·Œ• ‹ú ìÛý†¹ ÷†‹• ô …â± Â±ü {†‹Ð ÞõŸß}± …² üà ‹†º~
ð»†ó ¬øñ~û ‹†²¬øþ ð³ôèþ ð·Œ• ‹ú ìÛý†¹ …¶•. ‹† ›íÐ ²¬ó
Þ»¼|ø†€ Â±ü {†‹Ð ‹³°â}± …² üà ‹ú ¬¶• ìþ|„ü~ Þú ð»†ó
¬øñ~û ‹†²¬øþ ð·Œ• ‹ú ìÛý†¹ ¾Ïõ¬ÿ …¶•.
‹±…ÿ „²ìõó ‹†²¬øþ ð·Œ• ‹ú ìÛý†¹€ …² „²ìõó F ¤~…Úê
ìƒƒ±‹ƒÏƒƒ†– ìƒÛƒýƒ~ )serauqS tsaeL detcirtseR( …¶}×ƒ†¬û ºƒ~ Þƒú
Ö±Å ¾×± „ó ÎŒ†°– …¶• …² …Îí†ë ì¥~ô¬ü}þ ìŒñþ ‹± …üñßú
ìœíõÑ Â±…ü ‹±…‹± ‹† ô…¤~ …¶•€ üÏñþ ‹†²¬øþ ð·Œ• ‹ú
ìÛý†¹ ÷†‹• ô›õ¬ ¬…°¬. Ö±Å ìÛ†‹ê ðý³ Î~ï ‹±…‹±ÿ ìœíõÑ
Â±…ü ‹† ô…¤~ …¶•. ‹† Ö±Å ‹†²¬øþ ð·Œ• ‹ú ìÛý†¹ ÷†‹•
‹±…ÿ {†‹Ð ì×±ôÅ ìþ|{õ…ó ì¥~ô¬ü• ²ü± °… …Îí†ë Þ±¬:
„ì†°û F ‹±…ÿ „²ìõó ì¯Þõ° ‹ú ¾õ°– ²ü± ì¥†¶Œú ìþ|ºõ¬:
M {Ï~…¬ ì¥~ô¬ü•|ø†ÿ ¨Çþ€ K {Ï~…¬ †°…ì}±ø† ¬° °â±¶ýõó
Òƒýƒ±ìƒÛƒýƒ~€ N {ƒÏƒ~…¬ ì»†ø~…–€ Îçîˆ 2RURô 2RR‹ú {±{ý
ð»†ó ¬øñ~û Â±ü {Ïýýò °â±¶ýõó Òý±ìÛý~ ô ìÛý~ …¶•.
‹† {õ›ú ‹ú ð}†ü ¤†¾ê …² ¬ô °â±¶ýõó ìÛý~ ô Òý±ìÛý~
ìÛ~…° „ì†°û F ‹±…ÿ …üò „²ìõó ÎŒ†°– …¶• …²: 
‹ƒ† {ƒõ›ƒú ‹ú …üñßú ìÛ~…° F ‹¥±…ðþ 1 ¬°¾~ ‹±…ÿ ¬°›ú
„²…¬ÿ 1ô 09 ‹±…‹± ‹† 39/6 …¶• ô ìÛ~…° „ó ÞõŸß}± …² „ì†°û
F …¶ƒ•€ ‹ñƒ†‹ƒ±…üò ¬èýéþ ‹±…ÿ ÚŒõë Ö±Âýú ‹±…‹±ÿ ìœíõÑ
Þ»ƒ¼|øƒ† )Â±…ü( ‹† ô…¤~ ô›õ¬ ð~…°¬ ô Ö±Å ‹†²¬øþ
ð·Œ• ‹ú ìÛý†¹ ÷†‹• °¬ ìþ|ºõ¬.
‹† ì¥†¶Œ†– ¶†¬û °ü†Âþ ìþ|{õ…ó ð»†ó ¬…¬ Þú ð±« ðù†üþ
›†ð»ýñþ Öñþ )STRM( ‹ýò Îõ…ìê {õèý~ ‹±…‹± …¶• ‹† ð·Œ• {õèý~
ðù†üþ „ó Îõ…ìê {õèý~ ð·Œ• ‹ú üß~üã±. ‹ñ†‹±…üò ‹±…ÿ Îõ…ìê
{õèý~ ìÇ±§ º~û ¬° …üò ìÇ†èÏú ›~ôë 4 ‹ú ¬¶• ìþ|„ü~.









4/3 4/1 08/1 8/2 
›~ôë2: Þ»¼ ø± üà …² Îõ…ìê {õèý~
BMP NMP PMP PPMP
103 244 391 273 
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ì¥í~ ø†¬ü†ó ô øíß†°…ó
‹¥™ ô ð}ýœú|âý±ÿ
ð}†ü ìÇ†èÏú …¨ý± ð»†ó ìþ|¬ø~ Þú ìÛ~…° Þ»¼ ‹±…ÿ ø± üà
…² Îõ…ìê {õèý~ ì˜Œ• ìþ|‹†º~. ‹ú ÎŒ†°{þ {Óýý±…– ìÛ~…° {õèý~
ô ìƒÛƒ~…° ðƒùƒ†¬û|øƒ† øƒî ›ƒùƒ• øƒ·ƒ}ƒñƒ~. ¬° {ƒ×ƒ·ƒýƒ± ð}†ü ÖõÝ
ìƒþ|{ƒõ…ó âƒ×ƒ• Þƒú 1¬°¾~ {Óýý± ¬° {Ï~…¬ ±¶}†°…ó ìõ›
{ƒÓƒýƒýƒ± ‹ƒú …ðƒ~…²û 4/3¬°¾ƒ~ ¬° ìÛ~…° {õèý~@ 1¬°¾~ {Óýý± ¬°
{ƒÏ~…¬ ¶†ü± Þ†°Þñ†ó ìõ› 8/2¬°¾~ {Óýý± ¬° ìÛ~…° {õèý~
‹ƒýƒíƒƒ†°¶ƒ}ƒƒ†ó|øƒƒ†@ 1 ¬°¾ƒ~ {ƒÓƒýƒýƒ± ¬° {ƒÏƒ~…¬ {ƒ©ƒ•|øƒ† ìƒõ›ƒ
4/1¬°¾ƒƒ~ {ƒÓƒýƒýƒ± ¬° ìÛƒ~…° {ƒõèýƒ~@ ô 1¬°¾ƒ~ {Óýýƒ± ¬° {Ïƒ~…¬
³ºß†ó ìõ› 80/1¬°¾~ {Óýý± ¬° ìÛ~…° {õèý~ ¨õ…ø~ º~.
‹± …¶†¹ ð}†ü …üò ìÇ†èÏú€ {õèý~ ðù†üþ ø±üà …² Îõ…ìê {õèý~
ì˜Œ• …¶•. {õèý~ ðù†üþ ³ºß†ó ‹±…‹± ‹† 193 ìþ|‹†º~ Þú ð»†ðã±
…üò ìÇé …¶• Þú „¨±üò ô…¤~ ³ºà …¶}©~…ï º~û {õèý~ÿ
‹±…‹± ‹† 193 ô…¤~ ‹ú {õèý~ Þê …Â†Öú ìþ|Þñ~. {õèý~ ðù†üþ ì±‹õÉ
‹ú ¶†ü± Þ†°Þñ†ó€ ‹±…‹± ‹† 372 ô…¤~ …¶• Þú ð»†ðã± …üò …¶• Þú
„¨±üò ô…¤~ …² ¶†ü± Þ†°Þñ†ó ‹ß†° â±Ö}ú º~û {õèý~ÿ ‹±…‹± ‹†
372 ô…¤ƒ~ ‹ƒú {ƒõèƒýƒ~ Þƒê …Âƒ†Öú ìþ|Þñ~. {õèý~ ðù†üþ ì±‹õÉ ‹ú
±¶}†°…ó ‹±…‹± ‹† 442 ô…¤~ …¶• Þú ð»†ðã± …üò …¶• Þú „¨±üò
ô…¤~ ±¶}†° …¶}©~…ï º~û {õèý~ÿ ‹±…‹± ‹† 442 ô…¤~ ‹ú Þê {õèý~
…Â†Öú ¨õ…ø~ Þ±¬ ô {õèý~ ðù†üþ ì±‹õÉ ‹ú {©•|ø† ‹±…‹± ‹† 301
ô…¤ƒ~ …¶• ô ð»†ðã± …üò …¶• Þú „¨±üò ô…¤~ {©• …Â†Öú
º~û {õèý~ÿ ‹±…‹± ‹† 301 ô…¤~ ‹ú Þê {õèý~ …Â†Öú ¨õ…ø~ Þ±¬.
øƒíƒ¡ñýò ð}†ü ð»†ó ¬…¬ Þú ‹†²¬øþ ð·Œ• ‹ú ìÛý†¹ ¬°
‹ýí†°¶}†ó|ø†ÿ ìõ°¬ ìÇ†èÏú ¾Ïõ¬ÿ …¶•. ‹ñ†‹±…üò …â± øíú
Îõ…ìê {õèý~ ‹ú üà ð·Œ• …Ö³…ü¼ ü†‹ñ~ {õèý~ ‹ý»}± …² ð·Œ•
ìƒõ°¬ ðƒËƒ± …Öƒ³…üƒ¼ ¨ƒõ…øƒ~ üƒ†Öƒ•. ô›ƒõ¬ ‹ƒ†²¬øƒþ ðƒ·ƒŒƒ• ‹ƒú
ìÛýƒ†¹ ¾Ïõ¬ÿ ‹†Î™ ìþ|ºõ¬ Þú ‹ñã†û °Ú†‹}þ ð}õ…ð~ ºßê
âý±¬ ô ‹†²…° °Ú†‹• …ð¥¿†°ÿ ºõ¬ )²ü±… ø³üñú ðù†üþ øíý»ú
Þí}± …² ø³üñú ì}õ¶È …¶• ¸ …â± ‹†²…° °Ú†‹}þ Þ†ìê ‹†º~€
Úýí• Þí}± …² ø³üñú ì}õ¶È …¶• ô ‹ñã†û|ø† Â±° ìþ|Þññ~( ‹ú
…üò ôÂÏý• …ð¥¿†° ÆŒýÏþ â×}ú ìþ|ºõ¬.
ðƒ}ƒ†ü …üò ìÇ†èÏú ð»†ó ¬…¬ Þú STRM ‹ýò ³ºà ô ±¶}†°
6/1…¶•€ üÏñþ ‹±…ÿ ‹ú ¬¶• „ô°¬ó üà ô…¤~ ³ºà€ ¤†Â±
øƒ·}ýî Þú6/1 ô…¤~ ±¶}†° …² ¬¶• ‹~øýî ‹ú Æõ°ÿ Þú {õèý~
÷†‹• ìþ|ì†ð~. ‹ú ÎŒ†°– ¬üã± …â± üà ô…¤~ ³ºà °… ‹† 6/1 ô…¤~
±¶}†° ›†üã³üò Þñýî {õèý~ øý¢ {Óýý±ÿ ð©õ…ø~ Þ±¬. STRM ‹ýò
³ºà ô {©• ‹±…‹± ‹† 7/3 …¶•€ üÏñþ …â± üà ô…¤~ ³ºà °… ‹†
7/3 ô…¤~ {©•€ ›†üã³üò Þñýî€ {õèý~ ÷†‹• ‹†Úþ ¨õ…ø~ ì†ð~.
STRM ‹ƒýò ±¶}†° ô {©• ‹±…‹± ‹†3/2 …¶•€ è¯… …â± üà ô…¤~
±¶}†° °…‹† 3/2 ô…¤~ {©• ›†üã³üò Þñýî {õèý~ ÷†‹• ¨õ…ø~
ì†ð~. STRM ‹ýò ³ºà ô ¶†ü± Þ†°Þñ†ó ‹±…‹± ‹† 4/1 …¶•€ è¯… …â±
üà ô…¤~ ³ºà °…‹† 4/1 ô…¤~ …² ¶†ü± Þ†°Þñ†ó ›†üã³üò Þñýî€
{õèý~ ÷†‹• ¨õ…ø~ ì†ð~. STRM ‹ýò ¶†ü± Þ†°Þñ†ó ô {©• ‹±…‹±
‹†6/2 …¶•€ è¯… …â± üà ô…¤~ …² ¶†ü± Þ†°Þñ†ó °…‹† 6/2 ô…¤~ {©•
›†üã³üò Þñýî€ {õèý~ ÷†‹• ¨õ…ø~ ì†ð~. STRM ‹ýò ¶†ü± Þ†°Þñ†ó
ô ±¶}†°…ó ‹±…‹± ‹†1/1 …¶• ô è¯… …â± üà ô…¤~ …² ¶†ü± Þ†°Þñ†ó °…‹†
1/1 ô…¤~ ±¶}†° ›†üã³üò Þñýî€ {õèý~ ÷†‹• ¨õ…ø~ ì†ð~.
ü†Ö}ú|ø†ÿ …üò µôø¼ ð»†ó ìþ|¬ø~ Þú ¤·†¶ý• )Þ»¼(
{ƒõèƒýƒ~ÿ ‹ƒ±…ÿ ƒ±¶ƒ}†°…ó ð·Œ• ‹ú Îõ…ìê {õèý~ ¬üã± ‹ý»}±üò
ìÛ~…° …¶•€ è¯… ì~ü±…ó ô‹±ð†ìú|°ü³…ó ‹ýí†°¶}†ó|ø†ÿ ì¯Þõ° ¬°
{ƒ¿ƒíƒýî|âý±ÿ|ø†ÿ ¨õ¬ ìŒñþ ‹± †¶©ãõüþ ‹ú …Ö³…ü¼ {Û†Â†
¶±üÏ}±üò °…û ‹±…ÿ †¶©ãõüþ ‹ú {Óýý±…– {Û†Â† …² Æ±üÜ {Óýý±
¬° ð·Œ• Îõ…ìê {õèý~ ìõ›õ¬€ {Óýý± ¬° ¬°¾~ ±¶}†°…ó€ ‹Ï~ …²
„ó ‹ú {±{ý€ Î†ìê ¶†ü± Þ†°Þñ†ó€ {©• ô ³ºà °… ì~ ðË± Ú±…°
¬øñ~. øí¡ñýò ì~ü±…ó ‹†ü~ ¬° {¿íýî|âý±ÿ ìŒñþ ‹± {Ï~üê ¬°
Îõ…ìê {õèý~ ‹ú …÷±…– …üò {Ï~üç– ‹† {õ›ú ‹ú Þ»¼ ø± üà …²
Îõ…ìê {õèý~ {õ›ú ¬…º}ú ‹†ºñ~.
{Ïýýò {õèý~ ðù†üþ Îõ…ìê {õèý~ ðÛ¼ ô …øíý• ÖõÝ …èÏ†¬û
³ºß†ó °… ¬° {õèý~ ‹ýí†°¶}†ó ð»†ó ìþ|¬ø~. ‹† {õ›ú ‹ú …üñßú
‹ƒ†²¬øƒþ ðƒ·ƒŒƒ• ‹ƒú ìƒÛƒýƒ†¹ ¬° ‹ƒýƒíƒ†°¶ƒ}†ó|ø†ÿ ìõ°¬ ìÇ†èÏú
¾ƒÏƒõ¬ÿ …¶ƒ•€ èƒ¯… ìƒñƒ¥ƒñƒþ øƒ³üƒñƒú ìƒ}õ¶È ‹éñ~ ì~– ‹±…ÿ













1/1 6/2 4/1 3/2 7/3 6/1 


























































ì}õ¶È ‹éñ~ ì~– ‹†Î™ ìþ|ºõ¬ Þú ‹†²…° °Ú†‹}þ ð}õ…ð~ ºßê
âý±¬ ô üà ôÂÏý• …ð¥¿†°ÿ Þú ‹ú „ó …ð¥¿†° ÆŒýÏþ â×}ú
ìþ|ºõ¬ ºßê ‹ãý±¬. ‹† {õ›ú ‹ú …üñßú ¬° …°…ˆú ¨~ì†– ¬° ðË†ï
¶çì• ìÛõèú Î~…è• øíõ…°û ‹ú ìõ…²…– ìÛõèú Þ†°…üþ ìÇ±§
ìþ|ºõ¬€ è¯… ¤Ãõ° ô ¬¨†è• ¬ôè• ‹±…ÿ Þñ}±ë …ð¥¿†°â±…ó
æ²ï ô Â±ô°ÿ ‹ú ðË± ìþ|°¶~. ¬° Òý± …üò ¾õ°– ‹† {õ›ú ‹ú
…üƒƒñƒƒßƒƒƒú øƒƒƒ³üƒƒñƒƒƒú|øƒƒƒ†ÿ ìƒƒ}ƒƒƒõ¶ƒƒƒÈ ‹ƒéƒñƒƒ~ ìƒƒ~– ðƒƒ³ôèƒƒþ øƒ·ƒ}ƒñƒƒ~€
{õèý~Þññ~â†ó ‹³°â}± Úýí•|ºßñþ ìþ|Þññ~ ô {õèý~ Þññ~â†ó
¨±¬ °… …² ‹†²…° ‹ý±ôó ìþ|Þññ~ ô …üò ì·‰éú ‹† {õ›ú ‹ú …üñßú …Þ±˜
{ƒõèƒý~Þññ~â†ó )‹ýí†°¶}†ó|ø†ÿ( ÞõŸà ¬° ìñ†ÆÜ Þî|¬°„ì~
Úƒ±…° ¬…°ðƒ~€ ‹ƒýƒ»ƒ}ƒ± …øíý• ìþ|ü†‹~. ð}ýœú …üñßú ì±…ÚŒ•|ø†ÿ
‹ýí†°¶}†ðþ …â± {í†ì†_  ‹ú ¬¶• ‹†²…° ô…â¯…° ºõ¬€ ì·‰éú Î~…è•
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ìõ°¬ ìÇ†èÏú€ ‹† „â†øþ …² …üò ð±«|ø† ìþ|{õ…ðñ~ ¬° º±…üÈ ÞíŒõ¬
ø± üà …² Îõ…ìê {õèý~ ü† ¬° º±…üÈ ô›õ¬ ‹¥±…ó|ø†ÿ ì†èþ ‹ú
è¥†Í ¬¶}±¶þ ‹ú Îõ…ìê {õèý~€ Îõ…ìê âõð†âõó °… ›†üã³üò
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Hadian M.1 / gohari M.R.2 / Yosefi M.3
The estimation of production function in Orumieh Medical
Sciences University hospitals
Introduction: Hospital is known as an important and the most costly performing unit of
health care systems, therefore, economic analysis of this unit is very important
Methods: This study designed to estimate hospital production function in Orumieh Medical 
Sciences University hospital's. for this study 16 hospitals were studied. We used panel data
for estimation of mentioned function, data were gathered from 2000 to 2006. A double-
logged form of the Cobb-Douglas production function has been estimated. The dependent
variable is inpatient admissions, the explanatory variables that are included are the umber of
doctors, nurses, beds, other staffs and average length of stay (ALOS).
Results: As a result of study the elasticity of doctors is EY.P=1.08 , the elasticity of nurses is
EY.N=3.4 , the elasticity of beds is EY.B=1.4 , and the elasticity of other staffs is EY.PP=2.8. There
was not significant correlation between ALOS and the number of admission. The marginal
production of inputs are MPP=391 , MPN=244 , MPB=103 , MPPP=273 , and, there is an
increasing return to scale. Also, we have investigated MRTS1between production factors.
Conclusion: Results of this study show that, the maximum elasticity is attributable to the
number of nurses and then respectively to, other staffs, beds and doctors. The marginal
production of inputs shows an important role of doctors in production. The decision makers,
in critical circumstances can substitute inputs with considering MRTS between inputs. There
is an increasing economic of scale and in long-term there will be a monopolistic competition
market, therefore, for achievement to equity issue, the intervention of government in this
hospitals market is necessary.
Keyword: Production function, Panel data, Marginal production, Marginal rate of
technical substitution, Return to scale.
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